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The purpose of this study is to find out the calculus teaching material using GeoGebra, 
knowing the results of expert validation in terms of multimedia and material, and knowing the 
effectiveness of using calculus teaching material using GeoGebra. The research method 
used is research and development. The research subjects were 155 students in 
Departement of Mathematics Education at Universitas Suryakancana. The results of the 
validation of media experts using the Kendall test, sig. = 0.062 > 0.05 (Ho accepted) means 
that the calculus teaching material using GeoGebra is feasible to use. The results of the 
validation of the material using the Kendall test, sig. = 0.065 > 0.05 (Ho accepted) means 
that the material content is appropriate. The results of tests on 155 students in Departement 
of Mathematics Education at Universitas Suryakancana, an average percentage of 78% of 
students answered strongly agree and 15% answered agreed, meaning that calculus 
teaching material using GeoGebra is effectively used. 





Tujuan dari penelitian ini adalah untuk mengetahui bahan ajar kalkulus dengan 
menggunakan GeoGebra, mengetahui hasil validasi ahli bidang multimedia dan materi, serta 
mengetahui keefektifan penggunaan bahan ajar kalkulus dengan menggunakan GeoGebra. 
Metode penelitian yang digunakan adalah penelitian dan pengembangan. Subjek penelitian 
ini adalah 155 mahasiswa di Jurusan Pendidikan Matematika Universitas Suryakancana. 
Hasil validasi ahli media menggunakan uji Kendall, sig. = 0,062> 0,05 (Ho diterima) artinya 
bahan ajar kalkulus dengan menggunakan GeoGebra layak untuk digunakan. Hasil validasi 
materi menggunakan uji Kendall, sig. = 0,065> 0,05 (Ho diterima) artinya isi materi sudah 
sesuai. Hasil tes pada 155 mahasiswa di Jurusan Pendidikan Matematika Universitas 
Suryakancana, rata-rata persentase mahasiswa menjawab sangat setuju dan 15% 
menjawab setuju, artinya bahan ajar kalkulus dengan menggunakan GeoGebra efektif 
digunakan. 




Calculus is one of the fields of mathematics that is the basis of mathematical thinking. 
Problems related to differential calculus experienced by students are visual ability in drawing 
graphics (Grossfield, 2014). Especially, focused material on graphs of equations and functions. 
Functions and equations are important and fundamental mathematical concepts in differential 
calculus (Sudihartinih & Purniati, 2018). 
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Mathematical concepts that are introduced to students or students more directly use formal 
definitions without regard to the concept of image/visual (Sari et al., 2018). Some students are still 
weak in their ability to illustrate images (Surya et al., 2013). Visual abilities rely more on 
memory/memorization abilities so that they are low in algebraic and graphical representations and 
their effects on analytic abilities. This is a serious problem in solving problems. Weaknesses in 
solving problems due to obstacles drawing graphics in calculus (Grossfield, 2014; Huang, 2014; 
Rojas Suárez et al., 2019). There are some similar difficulties in differential calculus, namely drawing 
graphs of incorrect functions/difficulties (Haciomeroglu et al., 2010). 
In the 4.0 industrial revolution era, the development of the technological world is growing 
rapidly (Nafea & Toplu, 2019; Septian et al., 2019). Some applications in the world of education have 
been widely used by lecturers(Hendriawan & Septian, 2019; Oravec, 2002). Also, the ability of 
lecturers in teaching is required to master technology, so that in the end it will adjust to the conditions 
of the times (Çetinkaya, 2016; Zaheer et al., 2018). The challenge in the future is how an educator 
can master technological literacy in the industrial revolution 4.0 era (Kazimirov, 2018; Maskur et al., 
2020). Current technological developments are needed according to the times. Educators must 
utilize technology in their learning, so they can adjust to their needs.  
Many technology-based tools are widely used in mathematics learning(Korenova, 2017; 
Majerek, 2014). One of the computer software that can be utilized in learning mathematics is 
GeoGebra software. This software should be introduced to Mathematics educators so that students 
can explore the world of Mathematics in a wider and make the students able to think critically and 
creatively (Arbain & Shukor, 2015). According to Hohenwarter (Hohenwarter et al., 2008), the 
GeoGebra program is very beneficial for teachers and students. Unlike the use of commercial 
software that usually can only be used at school, GeoGebra can be installed on a personal computer 
and used anytime and anywhere by students and teachers. For teachers, GeoGebra offers an 
effective opportunity to create an interactive online learning environment that allows students to 
explore various mathematical concepts. Matlab and Mathematica are also mathematical applications 
that have advantages in making graphs of functions of mathematical equations (in algebra), having 
2 dimensional and 3-dimensional views. However, when compared to GeoGebra, Matlab and 
Mathematica applications are rather difficult if you have to use the computer programming language 
syntax. Practicality and ease of GeoGebra are considered better in its use. 
The need for the development of teaching materials related to differential calculus courses 
adjusted to the ability of students to be a way for lecturers to overcome problems that occur 
(Žilinskiene & Demirbilek, 2015). Calculus is a course related to algebra and geometry. Teaching 
materials related to calculus are still rarely technology-based. Usually a manual module, textbooks, 
and textbooks only. The development of teaching materials with GeoGebra is still very rarely used 
by lecturers in the learning process. Also, manual modules, textbooks, or textbooks have flaws in 
terms of visualizing 2-dimensional and 3-dimensional shapes. And the simulation provided with 
GeoGebra teaching materials is very flexible and practical, and easy to use by students and lecturers. 
Learning calculus with GeoGebra could make students give more attention on the material 
(Haciomeroglu et al., 2010; Machromah et al., 2019; Takači et al., 2015). Therefore, it needs to be 
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made and developed teaching materials using GeoGebra (Kasti & Jurdak, 2017; Little, 2011). The 
problem related to differential calculus experienced by students is the visual ability in drawing 
graphics. Focusing on the graphic material of equations and functions. Based on the description, the 
researchers aimed to find out the calculus teaching material using GeoGebra, knowing the results of 
expert validation in terms of multimedia and material, and knowing the effectiveness of using calculus 
teaching material using GeoGebra. 
 
METHOD 
The method used in this research is Research and Development (R&D) with a development 
model that is ADDIE (Analysis, Design, Development, Implementation, and Evaluation) (Dijkstra K, 
Kipping J, 2015). The reason for using the Addie model is that this model was chosen because the 
ADDIE model is often used to describe a systematic approach to instructional development. In 
addition, the ADDIE model is a general learning model and is suitable for development research. The 
resulting product is a calculus teaching material in the form of a GeoGebra file. The subjects in this 
study were lecturers of calculus and multimedia experts at Universitas Suryakancana. In addition, 
the target users were 155 students in Department of Mathematics Education at Universitas 
Suryakancana in the academic year 2019-2020. 
The instruments used in this study were multimedia expert validation sheets, calculus material 
validation sheets, and student response questionnaires. The multimedia expert validation sheet 
contains aspects of the assessment of ease and technical quality. Multimedia validation was carried 
out by 5 multimedia experts from 2 multimedia teaching lecturers, 2 multimedia expert lecturers from 
informatics engineering lecturers, and 1 technology application lecturer in mathematics learning. The 
aspects assessed by multimedia experts are instructional quality and technical quality. Indicators in 
the assessment of the validation of media experts namely the use, language, navigation, feedback, 
legibility of writing, font size, font color, font type, layout, background, color adjustment, button 
placement, image quality, program management, animation quality, and determination (Isna & 
Masykuri, 2018).  
The calculus material validation sheet contains aspects of learning assessment and lecture 
material. Material validation was conducted by 5 material experts from 2 lecturers in differential 
calculus, 2 lecturers in integral calculus, and 1 lecturer in basic mathematics. Student questionnaire 
includes convenience, motivation, attractiveness, and benefits. The aspects assessed by material 
experts are instructional quality and quality of content and objectives. Indicators in the assessment 
of the validation of the material experts are learning objectives, the accuracy of the material, the 
completeness of the material, the variation of sample questions, the suitability of the sample 
questions with the material, the accuracy of the answers to the sample questions, the 
appropriateness of the practice questions with the problem examples, the accuracy of the options in 
the practice exercises, the use of language, understanding material, study instructions, quality of 
practice questions (Widyastuti & Susiana, 2019). 
The data analysis techniques of multimedia expert validation sheets and calculus material 
validation sheets used the alignment/compatibility test with the Kendall Test. Kendall test is included 
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in the nonparametric statistical test. The advantages of non-parametric statistical tests are simple 
and fast calculations, data can be in the form of qualitative data (nominal or ordinal), and data 
distribution does not have to be normal. Weaknesses of non-parametric tests that are not utilizing all 
information from the sample (inefficient), weaknesses can be corrected by increasing the sample 
size. Kendall test is used to find out (the results of the assessment of a group of appraisers of a group 
of objects) can be used to assess the agreement (measured by the coefficient W) between appraisers 
(Gastwirth, 2011). Data analysis techniques in the student response questionnaire used the 
percentage of student answers. 
 
RESULT AND DISCUSSION 
The Calculus Teaching Material Using GeoGebra 
The development of calculus teaching materials using GeoGebra is carried out with several 
stages by the development model, namely ADDIE (Analysis, Design, Development, Implementation, 
and Evaluation) (Dijkstra K, Kipping J, 2015; Hishamudin, 2016). The resulting product is a calculus 
teaching material in the form of a GeoGebra file. 
In the analysis phase, before using teaching materials, a needs analysis must first be done by 
observing or reviewing the relevant literature. Next, in the second stage, the design stage includes 
learning design and multimedia design. The learning design phase includes identity, learning 
objectives, subject matter, learning strategies, evaluation design, and source of material. While the 
product design stage includes the elements of image and navigation.  
In the third stage, the development stage, at this stage the production of teaching materials in 
the form of GeoGebra with planned designs. The fourth stage is implementation, at this stage the 
product has been designed, designed, and ready for use and then tested on the target product users. 
The final stage is the evaluation stage, at this stage, an evaluation is carried out using validation by 
multimedia experts and material experts. Besides, trials were conducted on students as targets for 
product users. 
In Figure 1, shows the simulation of teaching material in the form of GeoGebra on differential 
calculus material with the topic of drawing graphs, the sub-topic illustrates two intersecting graphs. 
After that, determine the intersection point automatically through Geogebra (Hohenwarter & Preiner, 
2007). This teaching material is used by lecturers in learning and students also apply in answering 
questions contained in the teaching material. Teaching materials using GeoGebra are very easy to 
use. In line with some previous studies, that Geogebra can be used as a tool in learning mathematics 
related to algebra, geometry, and calculus. The three groups of knowledge become complementary 
and synchronize with each other (Saputra & Fahrizal, 2019; Septian, 2017). So, universally that with 








Figure 1. Display Calculus Teaching Material using Geogebra on  
The Material Functions and Equations 
Expert Validation in Terms of Multimedia and Material 
Multimedia validation was carried out by 5 multimedia experts from 2 multimedia teaching 
lecturers, 2 multimedia expert lecturers from informatics engineering lecturers, and 1 technology 
application lecturer in mathematics learning. The aspects assessed by multimedia experts are 
instructional quality and technical quality (Isna & Masykuri, 2018). There are 26 assessment 
indicators with 6 instructional quality indicators and 20 technical quality indicators. Tests carried out 
using the Kendall test. Kendall test is done to find out whether there is harmony among the weighers 
in making an assessment (Alessi & R.Trollip, 2001; Cartwright, 2007). The hypothesis for this case 
is, H0: There is alignment among weighers in evaluating, H1: There is no harmony among weighers 
in valuing. Decision making: If Sig. > 0,05, H0 is accepted and if Sig. <0,05, H0 is rejected. Following 
are the results of data processing with SPSS 24. 
Table 1. Kendal Test Results for Assessment of Multimedia Experts 
Validator Kendall W Sig. Df Conclusion 
5 0.332 0.062 25 Ho accepted 
 
Based on Table 1 it can be seen that Sig. = 0,062. This means that Ho is accepted, thus it can 
be concluded that there is harmony among the weighers in providing an assessment. The majority 
of multimedia experts rate it in the good category (4), so it can be concluded that calculus teaching 
material using GeoGebra is appropriate to use. 
There are special notes from multimedia expert validators, including the calculus teaching 
material using Geogebra on the topic of equations and overall function can be used, but it needs to 
be fixed several things such as font size and navigation buttons. The font size needs to be enlarged 
and given a more suitable color. While the navigation buttons are shortened to make it easier for 
students to use them. 
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Material validation was conducted by 5 material experts from 2 lecturers in differential calculus, 
2 lecturers in integral calculus, and 1 lecturer in basic mathematics.The aspects assessed by material 
experts are instructional quality and quality of content and objectives. There are 21 assessment 
indicators with a composition of 9 instructional quality indicators and 12 indicators of content quality 
and objectives. 
Tests carried out using the Kendall test. Kendall test is done to find out whether there is 
harmony among the weighers in making an assessment. The hypothesis for this case is, H0: There 
is alignment among weighers in evaluating, H1: There is no harmony among weighers in valuing. 
Decision making: If Sig. > 0.05, H0 is accepted and if Sig. <0.05, H0 is rejected. Following are the 
results of data processing with SPSS 24. 
Table 2. Kendall Test Results for Assessment of Material Experts 
Validator Kendall W Sig. Df Conclusion 
5 0.342 0.065 20 Ho accepted 
 
Based on Table 2 it can be seen that Sig. = 0.065. This means that H0 is accepted, thus it can 
be concluded that there is harmony among the weighers in providing an assessment. The majority 
of material experts judge in the good category (4), so it can be concluded that the content of the 
material is appropriate. 
There are a number of notes from material expert validators, some of which are material given 
to pay attention to correct mathematical symbols, the material of equations and functions in calculus 
courses needs to be redeveloped in practice exercises and simulations. The assessment of media 
and material experts on the use of teaching materials in the form of GeoGebra is an absolute 
assessment of the media used by the lecturers (Nopiyani et al., 2018). An assessment is needed to 
maintain the quality of the media used (Saputra & Fahrizal, 2019). The assessment aspect must 
cover all indicators assessed. Some media such as Matlab, Mathematica, and Macromedia flash are 
also assessed in advance to be more standard and quality (Song, 2018). GeoGebra with some 
complete features such as writing algebra or mathematical equations that are directly connected to 
the visual appearance and flexibility of images that we can slide and change into excellence (Hallal 
et al., 2016). Making it easier for lecturers to teach, and making it easier for students to answer 
mathematical problems with the topic of equations and graph functions (Hohenwarter et al., 2008). 
The Effectiveness of Calculus Teaching Materials using Geogebra 
The effectiveness of the use of calculus teaching material using GeoGebra was measured by 
using an assessment of 40 students in the form of a questionnaire with 21 statements divided into 4 
aspects namely ease, motivation, attractiveness, and usefulness. The following results from filling 
out the effectiveness questionnaire using calculus teaching material using GeoGebra. 
Based on Table 3, there are several indicators which are assessed in terms of ease of use, 
ease of navigation, and ease of understanding material. On the indicator of ease of use of Geogebra, 
almost all students or 96% can easily use Geogebra in calculus learning. On the indicator of ease of 
navigation, 96% of students or almost all students can understand the navigation buttons and can 
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use them well. Finally, on the indicators of convenience in the material, 90% of students or almost 
all of them can understand the material about the material of equations and functions, as well as 
drawing functions with Geogebra. In line with previous research that Geogebra is easy to use in 
learning or lectures because the features that exist in Geogebra are very easy to learn and use. 
 
Table 3. Student responses to the use of GeoGebra in learning 
Aspects Indicator Student Response 
Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
Ease Ease of Use 83% 13% 1% 4% 
Ease of navigation 80% 16% 3% 1% 
Ease of understanding material 74% 16% 3% 8% 
Motivation Interest Motivation 82% 15% 1% 3% 
Attention 78% 15% 3% 4% 
Interest Display quality 79% 15% 3% 3% 
Attractive 74% 16% 3% 8% 
Usefulness Give a positive impact on 
students 
73% 20% 5% 3% 
Providing learning assistance 70% 20% 3% 8% 
Overall Indicator Average 78% 15% 2% 4% 
 
Based on Table 3, there are several indicators that are assessed on aspects of motivation, 
namely motivation and attention. In the motivation indicator in using Geogebra, almost all students 
or 97% of students are motivated in learning by using Geogebra. On the indicator of attention, 93% 
of students or almost all students have good attention. In line with previous research that Geogebra 
provides encouragement for students to be motivated in learning or lectures because of the dynamics 
and good flexibility of features in Geogebra. 
Based on Table 3, there are a number of indicators that are assessed on the aspect of interest, 
namely the display quality and attractiveness. In Geogebra's display quality indicator, almost all 
students or 94% of students rated that Geogebra's graphic appearance was of good quality. In the 
attractiveness indicator, 90% of students or almost all students rate that the display on Geogebra is 
also good. In line with previous research that teaching materials using Geogebra can effectively 
attract student interest. 
Based on Table 3, there are several indicators that are assessed on aspects of their use, 
namely positive effects on students and help in student learning. In the indicator of whether geogebra 
has a positive influence on students, almost all students or 93% of students consider that teaching 
materials using Geogebra have a positive effect. On the indicator of whether it can help students in 
learning, 90% of students or almost all students assess that teaching materials with Geogebra help 
students in learning especially in drawing graphics and understanding the material of equations and 
functions in calculus courses. In line with previous research that teaching materials using Geogebra 
can provide influence and help students. 
Overall, the results of tests on 155 mathematics education study program students, an 
average percentage of 78% of students answered strongly agree and 15% answered agreed, 
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meaning that calculus teaching material using GeoGebra is effectively used. The effectiveness of the 
media on student learning outcomes depends on several things, namely the ease of use, motivation, 
interest, and use of the application (De Witte et al., 2015). In theory, if all four aspects are met, then 
the media will be more effective. In several previous studies, GeoGebra can effectively influence its 
learning outcomes (Takači et al., 2015). The function of GeoGebra as a media becomes good if it is 
used by the context of students' needs in their learning. Students are required to be more leverage 
in the ability to visualize images from the form of mathematical equations (in algebra) (Saha et al., 
2010). Students easily visualize flexibly, understand concepts thoroughly, and be quick in solving 
math problems (Majerek, 2014). 
 
CONCLUSION 
Based on the results and discussion, researchers can conclude that calculus teaching material 
using GeoGebra is feasible to use, the content of the material is appropriate, and calculus teaching 
material using GeoGebra is effectively used. Follow-up from the results of this study is to conduct 
further research using teaching materials with GeoGebra on other topics in differential calculus and 
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